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Description 

REFERENCE TO RELATED APPLICATION 
FIELD OF THE INVENTION 

[0001] The present invention relates generally to os- 
teogenic, compositions. Specifically, the present inven- 
tion relates to an osteogenic sponge composition effec- 
tive for the induction of new bone growth in animals. 

BACKGROUND OF THE INVENTION 

[0002] Bone grafting has been commonly used to 
augment healing in the treatment of a broad range of 
musculoskeletal disorders. This procedure has several 
disadvantages. If the bone material is obtained from do- 
nors of the same species, such as an allograft, an in- 
creased risk of disease transmission and immune reac- 
tion exists. Bone material surgically removed from the 
patient, known as an autograft, is also undesirable be- 
cause a sufficient amount of autogenous bone may not 
be available and the additional surgery necessary to ob- 
tain the autograft increases the risk of infection. 

[0003] Due to the need for safer bone graft materials, 
efforts have been directed to finding bone graft substi- 
tutes. Candidate compositions include collagen and a 
bioceramic, such as hydroxyapatite, as these compo- 
nents are the chief structural materials in bone tissue. 
Bioceramics provide a porous matrix which encourages 
some new bone growth but, when used in powdered 
form, give rise to foreign body-giant cell reactions. Other 
compositions include demineralized bone powder and 
collagen. The osteogenic potential of these composi- 
tions have been found to be less than satisfactory. 
[0004] The discovery of osteogenic factors and their 
application to bone graft substitute compositions has in- 
creased the effectiveness of the above-mentioned com- 
positions. Although many preparations purport to be ef- 
fective in bone repair in vertebrates, including higher an- 
imals such as primates, most of the experimentation 
done with the compositions have involved lower ani- 
mals, such as mice and rats. 

[0005] In light of this background, there remains a 
need for improved osteogenic compositions and meth- 
ods that effectively induce bone growth in higher ani- 
mals, including primates. 

SUMMARY OF THE INVENTION 

[0006] The invention provides in one preferred em- 
bodiment an osteogenic sponge composition useful for 
the induction of new bone growth in a mammal. This 
composition includes a resorbable sponge matrix mate- 
rial and an osteogenic factor, preferably one that pref- 
erably stimulates osteoblasts and osteoclasts, said os- 
teogenic factor incorporated in the sponge matrix mate- 
rial. The resorbable sponge matrix material is desirably 



a three-dimensionally stable yet flexible material, facili- 
tating its use as an implant. The osteogenic factor is usu- 
ally incorporated in an amount that causes an increased 
rate of resorption of said sponge matrix material in a 
5 mammal. The composition also includes a particulate 
mineral having an average particle diameter of at least 
about 0.5 mm embedded in the resorbable sponge ma- 
trix material, wherein the particulate mineral present in 
a weight ratio of at least 4:1 relative to the resorbable 
io sponge matrix material so as to provide a scaffold for 
bone ingrowth in the presence of the osteogenic factor. 
More preferred compositions are even more highly min- 
eralized, for example wherein the particulate mineral is 
present in a weight ratio of at least about 10:1 relative 
is to the resorbable sponge matrix material. The particu- 
late mineral is desirably formed of a synthetic calcium 
phosphate ceramic or of bone, especially cortical bone. 
The osteogenic factor is most preferably BMP-2 or LMP, 
or comprises a nucleotide sequence encoding BMP-2 
or LMP. 

[0007] Another embodiment of the present invention 
provides the use of an osteogenic sponge composition 
having a resorbable sponge matrix material and an os- 
teogenic factor that stimulates osteoblasts and osteo- 
clasts incorporated in the sponge matrix material in an 
amount that causes an increased rate of resorption of 
the sponge matrix material in the primate for the manu- 
facture of a medicament for inducing bone growth in a 
primate. Particulate mineral having an average particle 
diameter of at least about 0.5 mm is embedded in said 
resorbable sponge matrix material and present in a 
weight ratio of at least 4:1 relative to the resorbable 
sponge matrix material, so as to provide a scaffold for 
bone ingrowth in the presence of the osteogenic factor. 
This osteogenic sponge composition is to be implanted 
in the primate in a void in which bone growth is desired, 
with the osteogenic sponge composition providing a 
scaffold for a duration sufficient for osteoid ingrowth 
through the void. Particularly preferred uses involve 
bone ingrowth to attain spinal fusions in humans. 
[0008] Another preferred embodiment of the invention 
provides an osteogenic sponge composition effective 
for the induction of new bone growth in a mammal (es- 
pecially a primate) that includes 

a carrier consisting essentially of a resorbable 
sponge matrix with particulate mineral embedded in the 
resorbable sponge matrix, wherein the particulate min- 
eral is present in an amount constituting at least about 
95% by weight of the carrier. An osteogenic factor that 
stimulates osteoblasts and osteoclasts is incorporated 
in said carrier. 

[0009] A still further aspect of the invention provides 
a highly mineralized sponge implant device consisting 
essentially of a resorbable sponge matrix formed of col- 
lagen and having particulate biocompatible mineral em- 
bedded within said matrix. In this embodiment, the de- 
vice is comprised 1% to 3% by weight of the collagen 
and 97% to 99% by weight of the particulate biocom pat- 
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ible mineral. In another inventive feature, an osteogenic 
factor can be incorporated in such an implant. 

[001 0] A further embodiment of the invention provides 
an interbody spinal fusion device that includes a load 
bearing member sized for insertion between adjacent 
vertebrae and any one of the aforementioned composi- 
tions retained by the load bearing member. Such fusion 
devices can be used in inventive interbody spinal fusion 
methods mammals, wherein the devices are to be ap- 
propriately implanted to facilitate spinal fusion. 

[0011] A particular feature of the present invention re- 
lates to the discovery that the inclusion of an osteogenic 
factor, especially an osteoblast- and osteoclast-stimu- 
lating osteogenic factor, in a resorbable sponge compo- 
sition causes a substantially accelerated resorption of 
the sponge. This rapid resorption can diminish or elim- 
inate the capacity of the sponge composition to effec- 
tively stimulate and support new bone formation in a 
void filled with the sponge composition. This is particu- 
larly the case in primates, including humans, in which 
the rate of new bone formation is relatively slow. Objects 
of the present invention are to provide osteogenic 
sponge compositions effective for the induction of bone 
growth in mammals, particularly primates, including hu- 
mans, and related methods and devices. These and oth- 
er objects and advantages of the present invention will 
become apparent upon reading the descriptions herein. 

BRIEF DESCRIPTION OF THE FIGURES 

[ 0012 ] 

FIGs. 1 and 2 depict a digitized images of compu- 
terized tomography (CT) scans of an L4-L5 poste- 
rolateral spinal fusions performed on rhesus mon- 
keys as described in Example 5 (top panels, section 
through superior transverse processes; middle 
panels, section through disc space; lower panels, 
section through inferior transverse processes). 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0013] For the purposes of promoting an understand- 
ing of the principles of the invention, reference will now 
be made to preferred embodiments and specific lan- 
guage will be used to describe the same. It will never- 
theless be understood that no limitation of the scope of 
the invention is thereby intended, such alterations and 
further modifications of the invention, and such further 
applications of the principles of the invention as illustrat- 
ed herein, being contemplated as would normally occur 
to one skilled in the art to which the invention relates. 
[0014] As described above, the invention relates in 
certain aspects to osteogenic sponge compositions ef- 
fective for the induction of new bone growth in mammals 
and methods for inducing bone growth in mammals. The 
present invention features osteogenic sponge compo- 



sitions effective for use in primates, wherein the compo- 
sitions exhibit high osteoinductive potential and provide 
a lasting mineral scaffold to support bone ingrowth. 
Such preferred compositions include a porous, resorb- 
5 able sponge carrier, such as collagen in sponge form, 
and an osteogenic factor that stimulates the action of 
both osteoblasts (which biologically facilitate the forma- 
tion of bone) and osteoclasts (which biologically facili- 
tate the resorption of bone). In accordance with the 
io present invention, it has been found that the incorpora- 
tion of an effective inductive amount of an osteogenic 
factor, such as a bone morphogenetic protein (BMP), 
stimulates osteoclasts to such a level that a porous re- 
sorbable carrier is quickly resorbed and, in the absence 
15 of a high mineral component in the composition, causes 
the performance of the composition to suffer in some 
cases to the extent that the observation of substantia! 
bone ingrowth is sporadic. Although such non-mineral- 
ized sponge compositions may be highly effective for 
repair of bone defects in lower animals, such as mice, 
that have a faster bone growth rate, they are less effec- 
tive in large animals such as primates, including hu- 
mans. 

[001 5] Accordingly, a feature of the present invention 
is the provision of an osteogenic composition in the form 
of a sponge that includes a substantial amount of a rel- 
atively slowly-resorbed mineral component that remains 
at the implant site after the carrier has been rapidly re- 
sorbed, in order to provide a scaffold for new bone for- 
mation that is not prematurely resorbed due to the os- 
teoclastic potentiation by the bone morphogenic protein 
in the composition. The present invention also provides 
uses of such osteogenic compositions in the manufac- 
ture of a medicament for the treatment of bone trauma, 
disease and defects, for artificial arthrodeses and for 
other treatment where new bone formation is desired, 
especially in primates, including humans. 

[001 6] The sponge matrix material is preferably colla- 
genous. A wide variety of collagen materials are suitable 
for the sponge matrix. Naturally occurring collagens 
may be subclassified into several different types de- 
pending on their amino acid sequence, carbohydrate 
content and presence or absence of disulfide crosslinks. 
Types I and III collagen are two of the most common 
subtypes of collagen. Type l collagen is present in skin, 
tendon and bone whereas Type II! collagen is found pri- 
marily in skin. The collagen in the composition may be 
obtained from skin, bone, tendon, or cartilage and puri- 
fied by methods known in the art. Alternatively, the col- 
lagen may be purchased commercially. The collagen in 
the composition is preferably Type I bovine collagen. 
[0017] The collagen carrier can further be atelopep- 
tide collagen and/or telopeptide collagen. Moreover, 
both non-fibrillar and fibrillar collagen may be used. 
Non-fibrillar collagen is collagen that has been solubi- 
lized and has not been reconstituted into its native fibril- 
lar form. 

[001 8] The sponge carrier may also be formed of oth- 
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er natural or synthetic polymeric materials, in addition 
to or as an alternative to collagen. For example, the 
sponge carrier may be formed of gelatin (e.g. foamed 
gelatin), in addition collagen or as an alternative to col- 
lagen. Other natural and synthetic polymers are also 
known for the formation of biocompatible sponge mate- 
rials, and can be used herein. 

[0019] . As indicated above, preferred compositions of 
the invention also include an osteoinductive factor, such 
as an osteoinductive protein or a nucleotide sequence 
encoding an osteoinductive protein operably associated 
with a promoter (e.g. provided in a vector such as a viral 
vector) which drives expression of the gene in the ani- 
mal recipient to produce an effective amount of the pro- 
tein. The osteogenic factor utilized in the present inven- 
tion can be one that stimulates production or activity of 
osteoblasts and osteoclasts. The factor is preferably a 
bone morphogenetic protein (BMP) or a LIM mineraliza- 
tion protein (LMP), or comprises a nucleotide sequence 
encoding a BMP or LMP. Recombinant human BMPs 
are preferred, and may be commercially obtained or pre- 
pared as described and known in the art, e.g. in U.S. 
Patent Nos. 5,187,076 to Wozney et al.; 5,366,875 to 
Wozney et al.; 4,877,864 to Wang et al.; 5,108,932 to 
Wang et al.; 5,116,738 to Wang et al.; 5,013,649 to 
Wang et al.; 5,1 06,748 to Wozney et al; and PCT Patent 
Nos. W093/00432 to Wozney et al.; W094/2693 to Ce- 
leste et al.; and W094/26892 to Celeste et al. Further, 
the osteoinductive factor may be isolated from bone. 
Methods for isolating BMP from bone are described in 
U.S. Patent no. 4,294,753 to Uristand Uristetal., PNAS 
371, 1984. Recombinant human BMP-2 (rhBMP-2), re- 
combinant human BMP-4 (rhBMP-4), recombinant hu- 
man BMP-7 (rhBMP-7) or heterodimers thereof are 
most preferred. The osteoinductive factor may also be 
LIM mineralization protein (LMP) or a suitable vector in- 
corporating a gene encoding the same operably asso- 
ciated with a promotor, as described in WO99/06563 
(see also genbank accession No. AF095585). When 
such vectors are employed as osteogenic factors in ac- 
cordance with the invention, they are preferably deliv- 
ered in conjunction with cells, for example autologous 
cells from the recipient of the implant. Most preferably 
the vector is delivered in conjunction with autologous 
white blood cells derived from bone marrow or periph- 
eral blood of the recipient. These cells may be applied 
to the sponge composition along with the osteogenic 
factor prior to implantation. 

[0020] The particulate mineral component includes a 
natural or synthetic mineral that is effective in providing 
a scaffold for bone ingrowth as the resorbable carrier is 
resorbed. The mineral may be, for example, bone, es- 
pecially cortical bone, or a synthetic bioceramic such as 
a biocompatible calcium phosphate ceramic. Illustrative 
ceramics include tricalcium phosphate, hydroxyapatite, 
and biphasic calcium phosphate. These mineral com- 
ponents may be purchased commercially or obtained or 
synthesized by methods known in the art. 



[0021] Biphasic calcium phosphate is a particularly 
preferred synthetic ceramic for use in the invention. De- 
sirably, such biphasic calcium phosphate with have a 
tricalcium phosphate:hydroxyapatite weight ratio of 
5 about 50:50 to about 95:5, more preferably about 70:30 
to about 95:5, even more preferably about 80:20 to 
about 90:10, and most preferably about 85:15. 

[0022] In general, the amount of mineral in the oste- 
ogenic sponge composition must be sufficient to provide 
io a scaffold that will remain in the patient for a period of 
time sufficient for the formation of osteoid in the void for 
which bone growth is desired. Typically, this period of 
time will be about 6 to about 8 weeks. The minimum level 
of mineral that must be present in the composition is also 
dependent on the activity of the BMP in the composition; 
the higher the activity of the BMP, the greater the content 
of the mineral matrix required to counter the osteoclastic 
potentiation of the BMP. The rate of resorption of the 
resorbable carrier also increases as the BMP concen- 
tration increases. 

[0023] In preferred aspects of the invention, the par- 
ticulate minerahresorbable sponge matrix weight ratio 
will be at least about 4:1 , more preferably at least about 
10:1 . In particularly preferred sponge implants, the par- 
ticulate mineral will constitute at least 95% by weight of 
the sponge implant. For example, highly effective 
sponge carrier devices are provided wherein they com- 
prise about 97% to about 99% by weight particulate min- 
eral and about 1 % to about 3% of the collagen or other 
sponge-forming matrix material. Moreover, it is pre- 
ferred that the mineral component have an average par- 
ticle size of at least about 0.5 mm, more preferably about 
0.5 mm to about 5 mm, and most preferably about 1 mm 
to about 3 mm. 

[0024] To make the sponge implant, a collagen slurry 
may be formed as known and preferably is chilled to in- 
crease its viscosity to help suspend the porous particu- 
late mineral component. The porous particulate mineral 
is dispersed into the collagen slurry and gently mixed. 
After the porous particulate mineral component is uni- 
formly dispersed in the slurry, the slurry is poured into 
sterile trays or other forms and freeze dried. The sheets 
of composite sponge are then removed from the freeze 
drier and exposed to a gluteraldehyde cross-linking 
agent. The composite sponge formed is generally three- 
dimensionally stable and can be sterilized and pack- 
aged in accordance with known procedures. 

[0025] The dimensions of the sponge produced may 
vary depending on the application. Dimensions of a typ- 
ical sponge are, for example, about 1 0 cm (length) x 7.5 
cm (width) x 0.35 cm (height). 

[0026] As one example, BMP or other osteogenic fac- 
tors may be included in the formed sponge by combining 
the BMP with a liquid carrier as known in the art and 
infusing the liquid into the sponge. 

[0027] As further enhancements of the compositions 
of the present invention, those skilled in the art will read- 
ily appreciate that other osteogenic enhancing factors 
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may be incorporated into the composition. Such addi- 
tional factors include host compatible osteogenic pro- 
genitor cells, autographic bone marrow, allographic 
bone marrow, transforming growth factor-p, fibroblast 
growth factor, platelet-derived growth factor, insulin-like 
growth factor, microglobulin-p, antibiotics and steroids. 
[0028] In yet another aspect of the invention, the use 
of the above-described osteogenic sponge composition 
is provides for the manufacture of a medicament for in- 
ducing bone growth in mammals. The composition is to 
be implanted at a site at which bone growth is desired, 
e.g., to treat a disease, defect or location of trauma, and/ 
or to promote artificial arthrodesis. The hydrated sponge 
composition may be rolled up prior to packing the 
sponge into the implantation site. 

[0029] Once in place, the osteogenic sponge compo- 
sition will effectively induce and support ingrowth of 
bone into the desired area even in a primate such as a 
human that exhibits a relatively slow rate of bone forma- 
tion compared to smaller mammals, such as rodents or 
rabbits. Although the collagen carrier is resorbed rela- 
tively quickly, the substantial mineral component re- 
mains as a scaffolding to support new bone growth in 
and through the desired area. 

[0030] The above osteogenic sponge compositions of 
the present invention are especially advantageous 
when used in bones or bone portions that exhibit only 
low to moderate vascularization. Such low to moderate 
vascularized regions exhibit low rates of bone formation 
so rapid resorption of a carrier poses a problem. Exam- 
ples of low to moderate vascularized sites include, for 
example, transverse processes or other posterior ele- 
ments of the spine. 

[0031] An especially preferred use of the sponge 
compositions of the present invention is as an implant 
to promote arthrodesis between vertebrae in spinal fu- 
sions in humans or other primates, including interbody, 
posterior and/or posterolateral fusion techniques. Al- 
though the rate of bone formation in the primate spine 
is relatively slow overall and thus will benefit generally 
from the present invention, the elements to be fused in 
posterior and posterolateral fusions exhibit particularly 
low levels of vascularization and thus fusions of these 
elements are expected to benefit markedly from the in- 
vention. 

[0032] Moreover, the osteogenic sponge composi- 
tions can be incorporated with a load-bearing member 
used in a spinal fusion, including hollow spinal cages, 
dowels or other devices known in the art having a pock- 
et, chamber or other mechanism for retaining the oste- 
ogenic sponge composition. The load-bearing member 
desirably will have a compressive strength of at least 
about 10,000 N. Suitable such load bearing members 
are described, for example in U.S, Patent Nos. 
5522899, 5785710, 5776199 and 5814084. 

[0033] Reference will now be made to specific exam- 
ples using the processes described above. It is to be 
understood that the examples are illustrative and not 



limiting of the invention. 

EXAMPLE 1 

5 PREPARATION OF COLLAGEN SPONGE/BONE 
PARTICLE COMPOSITE 

[0034] 1 2 grams of deproteinized cortical bone chips, 

1 -3 mm in size, were added to 1 2 grams of collagen slur- 
io ry (0. 1 92 grams of collagen). This composite slurry was 
poured into a 7.5 cm x 1 0.0 cm mold, freeze dried, dou- 
ble sterile packaged, and sterilized by ETO gas sterili- 
zation. 

15 EXAMPLE 2 

PREPARATION OF COLLAGEN SPONGE/ 
SYNTHETIC CERAMIC COMPOSITE 

[0035] 1 2 grams of biphasic calcium phosphate par- 

ticles, 1 mm in diameter, were added to 1 2 grams of col- 
lagen slurry (0.192 grams of collagen). This composite 
slurry was poured into a 7.5 cm x 10.0 cm mold, freeze 
dried, double sterile packaged, and sterilized by ETO 
gas sterilization. 

EXAMPLE 3 

PREPARATION OF COLLAGEN SPONGE/BONE 
PARTICLE COMPOSITE 

[0036] 1 2 grams of deproteinized cortical bone chips, 

1 -3 mm in size, were added to 24 grams of collagen slur- 
ry (0. 1 92 grams of collagen). This composite slurry was 
35 poured into a 7.5 cm x 1 0.0 cm mold, freeze dried, dou- 
ble sterile packaged, and sterilized by ETO gas sterili- 
zation. 

EXAMPLE 4 

40 

PREPARATION OF COLLAGEN SPONGE/ 
SYNTHETIC CERAMIC COMPOSITE 

[0037] 12 grams of biphasic calcium phosphate par- 

45 tides, 1 mm in diameter, were added to 24 grams of col- 
lagen slurry (0.192 grams of collagen). This composite 
slurry was poured into a 7.5 cm x 1 0.0 cm mold, freeze 
dried, double sterile packaged, and sterilized by ETO 
gas sterilization. 

50 

EXAMPLE 5 

L4-L5 POSTEROLATERAL INTERTRANSVERSE 
PROCESS SPINAL FUSION STUDY 

55 

[0038] The present study was performed to determine 
the effect of the osteogenic sponge compositions of the 
present invention on spinal fusion. 



20 



25 



30 



5 




9 



EP 1 150 726 B1 



10 



[0039] The experimental group included two adult 
rhesus monkeys (Macaca mulatta). The monkeys were 
anesthetized with 3-5 mg/kg telazol intramuscularly (i. 
m.). The anesthesia was maintained with 1 .5-2.0% iso- 
flurane. After anesthesia was achieved, animals were 5 
shaved, prepared with betadine and sterily draped. The 
surgical site was infiltrated with 10-15 ml of 0.25% mar- 
caine to aid with immediate postoperative analgesia. A 
midlineposterior skin incision was made over the lumbar 
spine. The paraspinal muscles were reflected using el- io 
evators, exposing the lamina and the transverse proc- 
esses of the L4 and L5 vertebral bodies. The transverse 
processes of the two vertebrae to be fused were deco- 
rticated with an electric burr. 

[0040] Composite sponges, having dimension of 3.5 *5 

cm x 1 .4 cm x 0.35 cm, were prepared using techniques 
as described in Examples 1 and 2. The sponges includ- 
ed, on a weight basis, 97% biphasic calcium phosphate 
(15% hydroxyapatite and 85% tricalcium phosphate, 1 
mm particle size) and 3% collagen. Recombinant hu- 20 
man BMP-2 (rhBMP-2) was prepared at a concentration 
of 3^0 mg/ml in a buffered solution. Each sponge was 
infused with 1 .5 ml of the rhBMP-2 solution. 

[0041] The sponges were placed in the paraspinal 
bed directly on top of and bridging the two adjacent 25 
transverse processes. The sponges were placed bilat- 
erally, with two sponges (one on top of the other) on 
each side of the spine, resulting in a total dose of 9 mg 
rhBMP-2 per implant site. The animals were allowed to 
recover and move around ad libitum without restrictions 30 
during the study period. 

[0042] The spines were manually assessed for fusion 
upon sacrifice (2, 4 and 6 months) and determined to 
be fused based upon the absence of motion during at- 
tempted bending, and presence of histological bridging 35 
bone. 

[0043] The fusions were also evaluated by CT scan 
at 2, 4 and 6 months after implantation. FIGS. 1 and 2 
show the CT scans for each subject studied. FIGS. 1 
and 2 demonstrate the sequence of events that occur 40 
within the composite sponge carrier loaded with rhBMP- 

2. On the far left of the figures are three CT sections 
equally spaced throughout the fusion mass at 2 months 
post-operative, showing that resorption of the compos- 
ite sponge is just about complete due to the lack of ra- 45 
diopacity of the ceramic granules. The three middle CT 
sections show these same three CT sections at four 
months with increased bone deposition where the car- 
rier once resided. The composite sponge has main- 
tained the space within the soft tissue site for a sufficient so 
enough period of time for the desired volume of new 
bone deposition to occur. Finally, the far right three CT 
scans show even further bone deposition, remodeling 
and maturation with the formation of outer cortices 
around the periphery of the fusion masses by six 55 
months. 



Claims 

1 . An osteogenic sponge composition useful for the in- 
duction of new bone growth in a mammal, compris- 
ing: 

% 

a resorbable sponge matrix material; 
an osteogenic factor, said osteogenic factor in- 
corporated in said sponge matrix material in an 
amount that causes an increased rate of re- 
sorption of said sponge matrix material in a 
mammal; and 

particulate mineral having an average particle 
diameter of at least 0.5 mm embedded in said 
resorbable sponge matrix material, said partic- 
ulate mineral present in a weight ratio of at least 
4:1 relative to said resorbable sponge matrix 
material, so as to provide a scaffold for bone 
ingrowth in the presence of said osteogenic fac- 
tor. 

2. The osteogenic sponge composition of claim 1, 
wherein said particulate mineral is present in a 
weight ratio of at least 10:1 relative to said resorb- 
able sponge matrix material. 

3. The osteogenic sponge composition of claim 1 , 
wherein said osteogenic factor comprises a bone 
morphogenetic protein, a LIM mineralization pro- 
tein, or a nucleotide sequence encoding a bone 
morphogenetic protein or a LIM mineralization pro- 
tein. 

4. The osteogenic sponge composition of claim 1, 
wherein said resorbable sponge matrix material in- 
cludes collagen. 

5. The osteogenic sponge composition of claim 3, 
wherein said resorbable sponge matrix material in- 
cludes collagen. 

6. The osteogenic sponge composition of claim 1, 
wherein said particulate mineral is selected from the 
group consisting of bone particles and biocompati- 
ble synthetic calcium phosphate ceramics. 

7. The osteogenic sponge composition of claim 6, 
wherein said particulate mineral comprises bipha- 
sic calcium phosphate. 

8. The osteogenic sponge composition of claim 7, 
wherein said biphasic calcium phosphate has a po- 
rosity of at least 50%. 

9. The osteogenic sponge composition of claim 8, 
wherein said particulate mineral includes bone par- 
ticles. 
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10. The osteogenic sponge composition of claim 9, primate is a human, 

wherein said bone particles are cortical bone parti- 
cles. 20. The use of an osteogenic sponge composition com- 

prising: 



11. The osteogenic sponge composition of claim 1, 
which is comprised at least 95% by weight of said 
particulate mineral. 

12. The osteogenic sponge composition of claim 1, 
wherein said particulate mineral has an average 
particle size in the range of 0.5 mm to 5.0 mm. 

13. The osteogenic sponge composition of claim 1, 
wherein said porous particulate mineral has an av- 
erage particle size in the range of 1 to 2 mm. 

14. The osteogenic sponge composition of claim 1, 
wherein said osteogenic factor is a bone morpho- 
genetic protein. 

15. The osteogenic sponge composition of claim 14, 
wherein said bone morphogenetic protein is a re- 
combinant human protein. 

16. The osteogenic sponge composition of claim 15, 
wherein said bone morphogenetic protein is BMP- 
2 or BMP-7. 

17. The osteogenic sponge composition of claim 16, 
further comprising an osteogenic enhancing factor 
selected from the group consisting of autographic 
bone marrow, allographs bone marrow, transform- 
ing growth factor-p, fibroblast growth factor, plate- 
let-derived growth factor, insulin-like growth factor, 
microg!obuiin-p, and steroids. 

18. An osteogenic sponge composition effective for the 
induction of new bone growth in a primate, compris- 
ing: 

a resorbable sponge matrix material; 
an osteogenic factor that stimulates osteob- 
lasts and osteoclasts, said osteogenic factor in- 
corporated in said sponge matrix material in an 
amount that causes an increased rate of re- 
sorption of said sponge matrix material in the 
primate; and 

particulate mineral having an average particle 
diameter of at least 0.5 mm embedded in said 
resorbable sponge matrix material, said partic- 
ulate mineral present in a weight ratio of at least 
4:1 relative to said resorbable sponge matrix 
material, so as to provide a mineral scaffold for 
a duration sufficient for osteoid ingrowth 
through an area in which said sponge compo- 
sition is implanted. 

19. The sponge composition of claim 18 wherein the 



5 

a resorbable sponge matrix material; 
an osteogenic factor that stimulates osteob- 
lasts and osteoclasts, said osteogenic factor in- 
corporated in said sponge matrix material in an 
*0 amount that causes an increased rate of re- 

sorption of said sponge matrix material in the 
primate; and 

particulate mineral having an average particle 
diameter of at least 0.5 mm embedded in said 
15 resorbable sponge matrix material, said partic- 

ulate mineral present in a weight ratio of at least 
4:1 relative to said resorbable sponge matrix 
material, so as to provide a scaffold for bone 
ingrowth in the presence of said ostegoenic fac- 
20 tor; 

for the manufacture of a medicament for induc- 
ing bone growth in a primate. 

21. The use of claim 20, wherein said particulate min- 
25 eral is present in a weight ratio of at least 10:1 rel- 
ative to said resorbable sponge matrix material. 

22. The use of claim 21 , wherein said osteogenic factor 
comprises a bone morphogenetic protein, a LIM 

30 mineralization protein, or a nucleotide sequence 
encoding a bone morphogenetic protein or LIM min- 
eralization protein. 

23. The use of claim 20, wherein said resorbable 
35 sponge matrix material includes collagen. 

24. The use of claim 22, wherein said resorbable 
sponge matrix material includes collagen. 

^0 25. The use of claim 20, wherein said particulate min- 
eral is selected from the group consisting of bone, 
a synthetic biocompatible calcium phosphate ce- 
ramic, or a mixture thereof. 

45 26. The use of claim 25, wherein said porous particulate 
mineral comprises biphasic calcium phosphate. 

27. The use of claim 26, wherein said biphasic calcium 
phosphate has a porosity of at least 50%. 

50 

28. The use of claim 20, wherein said particulate min- 
eral includes bone particles. 

29. The use of claim 28, wherein said bone particles are 
55 cortical bone particles. 

30. The use of claim 20, wherein said osteoinductive 
sponge composition is comprised at least 95% by 
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weight of said particulate mineral. 45. The device of claim 42 wherein the particulate bio- 

compatible mineral includes a synthetic ceramic. 

31. The use of claim 20, wherein said particulate min- 
eral has an average particle size of 0.5 mm to 5.0 46. The device of claim 44 wherein the ceramic material 

mm. 5 includes a calcium phosphate ceramic. 

32. The use of claim 20, wherein said porous particulate 47. The device of claim 45 wherein the calcium phos- 

mineral has an average particle size of 1 to 2 mm. phate ceramic is biphasic calcium phosphate. 



33. The use of claim 20, wherein said osteogenic factor 
is a bone morphogenetic protein. 

34. The use of claim 33, wherein said bone morphoge- 
netic protein is a recombinant human protein. 

35. The use of claim 33, wherein said bone morphoge- 
netic protein is BMP-2 or BMP-7. 

36. The use of claim 20, wherein the primate is a hu- 
man. 

37. The use of claim 20, wherein the area is in the spine 
of said primate. 

38. The use of claim 37, wherein the bone growth is in- 
duced to attain a spinal fusion. 

39. The use of claim 38, wherein the spinal fusion is an 
interbody spinal fusion. 

40. The use of claim 38, wherein the spinal fusion is a 
posterolateral spinal fusion. 

41. The use of claim 38, wherein the spinal fusion in- 
cludes a fusion between transverse processes of 
adjacent vertebrae. 

42. An osteogenic sponge composition for the induction 
of new bone growth in a primate, comprising: 

a carrier consisting essentially of a resorbable 
sponge matrix with particulate mineral embed- 
ded in said resorbable sponge matrix, said par- 
ticulate mineral present in an amount constitut- 
ing at least 95% by weight of said carrier; and 
an osteogenic factor. 

43. A highly mineralized sponge implant device consist- 
ing essentially of a resorbable sponge matrix 
formed of collagen and having particulate biocom- 
patible mineral embedded within said matrix, said 
device comprised 1 % to 3% by weight of the colla- 
gen and 97% to 99% by weight of the particulate 
biocompatible mineral. 

44. The device of claim 42 wherein the particulate bio- 
compatible mineral comprises bone particles. 



io 48. An osteogenic implant, comprising: 

a resorbable matrix carrier comprised 1 % to 3% 
by weight of collagen in sponge form and 97% 
to 99% by weight of a particulate biocompatible 
15 mineral embedded within said collagen; and 

an osteogenic factor. 

49. An interbody spinal fusion device, comprising: 

. a load bearing member sized for insertion be- 
tween adjacent vertebrae; and 
a composition according to any of claims 1-19 
and 42-48 retained by said load bearing mem- 
ber. 

50. The use of an interbody spinal fusion device accord- 
ing to claim 49, for the manufacture of a medica- 
ment for interbody spinal fusion in a mammal. 



1. Osteogene Schwammzusammensetzung, die zur 
Induktion von neuem Knochenwachstum in einem 
35 Sauger nutzlich ist, umfassend: 

Ein resorbierbares Schwammmatrix-Material; 



einen osteogenen Faktor, wobei der osteogene 
40 Faktor in das Schwammmatrix-Material in einer 

Menge eingebaut ist, die eine erhohte Resorp- 
tionsrate des Schwammmatrix-Materials in ei- 
nem Sauger bewirkt; und 

4 5 partikularen Mineralstoff mit einem durch- 

schnittlichen Partikeldurchmesser von minde- 
stens 0,5 mm, eingebettet in das resorbierbare 
Schwammmatrix-Material, wobei der partikula- 
re Mineralstoff in einem Gewichtsverhaitnis von 
50 mindestens 4:1 bezogen auf das resorbierbare 

Schwammmatrix-Material vorliegt, um auf die- 
se Weise ein Gerust zum Einwachsen von Kno- 
chen in Gegenwart des osteogenen Faktors 
bereitzustellen. 

55 

2. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin der partikulSre Mineralstoff in einem 
Gewichtsverhaltnis von mindestens 10:1 bezogen 
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auf das resorbierbare Schwammmatrix-Material 
vorhanden ist. 

3. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin der osteogene Faktor ein Bone Mor- 
phogenetic Protein (knochenbildendes Protein), ein 
LIM-Minera!isationsprotein Oder eine Nukleotidse- 
quenz, kodierend ein Bone Morphogenetic Protein 
Oder ein LIM-Mineralisationsprotein, umfasst. 

4. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin das resorbierbare Schwammma^ 
trix-Material Kollagen einschlieBt. 

5. Osteogene Schwammzusammensetzung nach An- 
spruch 3, worin das resorbierbare Schwammma- 
trix-Material Kollagen einschlieBt. 

6. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin der partikulare Mineralstoff aus der 
Gruppe ausgewahlt ist, bestehend aus Knochenp- 
artikeln und biokompatiblem synthetischem Calci- 
um p h osp h at- Ke ram i km ate ria I . 

7. Osteogene Schwammzusammensetzung nach An- 
spruch 6, worin der partikulare Mineralstoff bipha- 
sisches Calciumphosphat umfasst. 

8. Osteogene Schwammzusammensetzung nach An- 
spruch 7, worin das biphasische Calciumphosphat 
eine Porositat von mindestens 50 % aufweist. 

9. Osteogene Schwammzusamensetzung nach An- 
spruch 8, worin der partikulare Mineralstoff Kno- 
chenpartikel einschlieBt. 

10. Osteogene Schwammzusammensetzung nach An- 
spruch 9, worin die Knochenpartikel Kortikaliskno- 
chenpartikel sind. 

1 1 . Osteogene Schwammzusammensetzung nach An- 
spruch 1, die mindestens 95 Gew.-% des partikuia- 
ren Mineralstoffs umfasst. 

12. Osteogene Schwammzusammensetzung nach An- 
spruch 1, worin der partikulare Mineralstoff eine 
durchschnittliche PartikelgroBe im Bereich von 0,5 
mm bis 5,0 mm aufweist. 

13. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin der porose partikulare Mineralstoff 
eine durchschnittliche PartikelgroBe im Bereich von 
1 bis 2 mm aufweist. 

14. Osteogene Schwammzusammensetzung nach An- 
spruch 1 , worin der osteogene Faktor ein Bone Mor- 
phogenetic Protein ist. 



15. Osteogene Schwammzusammensetzung nach An- 
spruch 14, worin das Bone Morphogenetic Protein 
ein rekombinantes humanes Protein ist. 

5 16. Osteogene Schwammzusammensetzung nach An- 

spruch 15, worin das Bone Morphogenetic Protein 
BMP-2 Oder BMP-7 ist. 

17. Osteogene Schwammzusammensetzung nach An- 

70 spruch 16, die weiter einen osteogenen Enhance- 

ment-Faktor umfasst, der aus der Gruppe ausge- 
wahlt ist, bestehend aus autogenem Knochenmark, 
allogenem Knochenmark, transformierendem 
Wachstumsfaktor-P, Fibroblastenwachstumsfaktor, 
15 Plattchenwachstumsfaktor, insulinahnlichem 

Wachstumsfaktor, Mikroglobulin-p und Steroiden. 

18. Osteogene Schwammzusammensetzung, die zur 
Induktion von neuem Knochenwachstum in einem 

20 Primaten wirksam ist, umfassend: 

Ein resorbierbares Schwammmatrix-Material; 

einen osteogenen Faktor, der Osteoblasten 
25 und Osteoklasten stimuliert, wobei der osteo- 

gene Faktor in das Schwammmatrix-Material in 
einer Menge inkorporiert wird, die eine erhohte 
Resorptionsrate des Schwammmatrix-Materi- 
als in dem Primaten bewirkt; und 

30 

partikulares Material mit einem durchschnittli- 
chen Partikeldurchmesser von mindestens 0,5 
mm, eingebettet in dem resorbierbaren 
Schwammmatrix-Material, wobei der partikula- 
35 re Mineralstoff in einem Gewichtsverhaltnis von 

mindestens 4:1 bezogen auf das resorbierbare 
Schwammmatrix-Material vorliegt, urn auf die- 
se Weise ein Mineralstoffgerust fur eine Dauer 
bereitzustellen, die fur das Einwachsen von 
40 Osteoid durch einen Bereich, in den die 

Schwammzusammensetzung implantiert ist, 
ausreichend ist. 

19. Schwammzusammensetzung nach Anspruch 18, 
45 worin der Primat ein Mensch ist. 

20. Verwendung einer osteogenen Schwammzusam- 
mensetzung, umfassend: 

50 Ein resorbierbares Schwammmatrix-Material; 

einen osteogenen Faktor, der Osteoblasten 
und Osteoklasten stimuliert, wobei der osteo- 
gene Faktor in das Schwammmatrix-Material in 
55 einer Menge inkorporiert wird, die eine erhohte 

Resorptionsrate des Schwammmatrix-Materi- 
als in den Primaten bewirkt; und 
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partikularen Mineralstoff mit einem durch- 
schnittlichen Partikeldurchmesser von minde- 
stens 0,5 mm, eingebettet in das resorbierbare 
Schwammmatrix-Material, wobei der partikula- 
re Mineralstoff in einem Gewichtsverhaltnis von 5 

mindestens 4:1 bezogen auf das resorbierbare 
Schwammmatrix-Material vorhanden ist, urn 
auf diese Weise ein Gerust fur das Einwachsen 
von Knochen in Gegenwart des osteogenen 
Faktors bereitzustellen; io 

zur Herstellung eines Medikamentes zur Induk- 
tion von Knochenwachstum in einem Primaten. 

21. Verwendung nach Anspruch 20, worin der partiku- is 
lare Mineralstoff in einem Gewichtsverhaltnis yon 
mindestens 10:1 bezogen auf das resorbierbare 
Schwammmatrix-Material vorhanden ist. 

22. Verwendung nach Anspruch 21 , worin der osteoge- 20 
ne Faktor ein Bone Morphogenetic Protein, ein 
LIM-Mineralisationsprotein Oder eine Nukleotidse- 
quenz, kodierend ein Bone Morphogenetic Protein 
Oder LIM-Mineralisationsprotein, umfasst. 

25 

23. Verwendung nach Anspruch 20, worin das resor- 
bierbare Schwammmatrix-Material Kollagen ein- 
schlieGt. 

24. Verwendung nach Anspruch 22, worin das resor- 30 
bierbare Schwammmatrix-Material Kollagen ein- 
schlieGt. 

25. Verwendung nach Anspruch 20, worin der partiku- 
lare Mineralstoff aus der Gruppe ausgewahlt ist, be- 35 
stehend aus Knochen, einem synthetischen bio- 
kompatiblen Calciumphosphat-Keramikmaterial 
Oder einem Gemisch davon. 

26. Verwendung nach Anspruch 25, worin der pordse, *o 
partikulare Mineralstoff biphasisches Calciumphos- 
phat umfasst. 

27. Verwendung nach Anspruch 26, worin das biphasi- 
sche Cacliumphosphat eine Porositat von minde- 45 
stens 50 % aufweist. 

28. Verwendung nach Anspruch 20, worin der partiku- 
lare Mineralstoff Knochenpartikel einschlieGt. 

* 50 

29. Verwendung nach Anspruch 28, worin die Kno- 
chenpartikel Kortikalisknochenpartikel sind. 

30. Verwendung nach Anspruch 20, worin die osteoin- 
duktive Schwammzusammensetzung mindestens 55 
95 Gew.-% des partikularen Mineralstoffs enthait. 

31. Verwendung nach Anspruch 20, worin der partiku- 



lare Mineralstoff eine durchschnittliche Partikelgro- 
Ge von 0,5 mm bis 5,0 mm aufweist. 

32. Verwendung nach Anspruch 20, worin der porose 
partikulare Mineralstoff eine durchschnittliche Par- 
tikelgrdGe von 1 bis 2 mm aufweist. 

33. Verwendung nach Anspruch 20, worin der osteoge- 
ne Faktor ein Bone Morphogenetic Protein ist. 

34. Verwendung nach Anspruch 33, worin das Bone 
Morphogenetic Protein ein rekombinantes huma- 
nes Protein ist. 

35. Verwendung nach Anspruch 33, worin das Bone 
Morphogenetic Protein BMP-2 Oder BMP-7 ist. 

36. Verwendung nach Anspruch 20, worin der Primat 
ein Mensch ist. 

37. Verwendung nach Anspruch 20, worin sich der Be- 
reich in der Wirbelsaule des Primaten befindet. 

38. Verwendung nach Anspruch 37, worin das Kno- 
chenwachstum zum Erreichen einer Spinalfusion 
induziert wird. 

39. Verwendung nach Anspruch 38, worin die Spinalfu- 
sion eine interkorporelle Spinalfusion darstellt. 

40. Verwendung nach Anspruch 38, worin die Spinalfu- 
sion eine posterolaterale Spinalfusion darstellt. 

41 . Verwendung nach Anspruch 38, worin die Spinalfu- 
sion eine Fusion zwischen Querfortsatzen benach- 
barter Wirbel einschlieGt. 

42. Osteogene Schwammzusammensetzung zur In- 
duktion von neuem Knochenwachstum in einem 
Primaten, umfassend: 

Einen Trager, im Wesentlichen bestehend aus 
einem resorbierbaren Schwammmatrix-Materi- 
al mit partikuiarem Mineralstoff in die resorbier- 
bare Schwammmatrix eingebettet, wobei der 
partikulare Mineralstoff in einer Menge vorhan- 
den ist, die mindestens 95 Gew.-% des TrSgers 
ausmacht; und 

einen osteogenen Faktor. 

43. Hochmineralisierte Schwammimplantatvorrich- 
tung, bestehend im Wesentlichen aus einer resor- 
bierbaren Schwammmatrix, gebildet aus Kollagen 
und mit partikuiarem biokompatiblem Mineralstoff in 
der Matrix eingebettet, wobei die Vorrichtung 1 
Gew.-% bis 3 Gew.-% des Kollagens und 97 Gew.- 
% bis 99 Gew.-% des partikularen biokompatiblen 
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Mineralstoffs umfasst. 

44. Vorrichtung nach Anspruch 42, worin der partikula- 

re biokompatible Mineralstoff Knochenpartikel um- 
fasst. 5 

45. Vorrichtung nach Anspruch 42, worin der partikula- 
re biokompatible Mineralstoff ein synthetisches Ke- 
ramikmaterial einschlieBt. 

10 

46. Vorrichtung nach Anspruch 44, worin das Keramik- 
material ein Calciumphosphat-Keramikmateriat 
einschlieBt. 

47. Vorrichtung nach Anspruch 45, worin das Calci- 15 
umphosphat-Keramikmaterial biphasisches Calci- 
umphosphat darstellt. 

48. Osteogenes Implantat, umfassend: 

20 

Einen resorbieren Matrixtrager, umfassend 1 
Gew.-% bis 3 Gew.-% Kollagen in Schwamm- 
form und 97 Gew.-% bis 99 Gew.-% eines par- 
tikularen biokompatiblen Mineralstoffs, einge- 
bettet in das Kollagen; und 25 

einen osteogenen Faktor. 

49. Interkorporelle Spinalfusionsvorrichtung umfas- 
send: 30 

Ein tragfahiges Glied, groBenmaBig abgemes- 
sen zum Einsatz zwischen benachbarten Wir- 
beln; und 

35 

eine Zusammensetzung nach einem der An- 
spruche 1-19 und 42 - 48, die durch das trag- 
fahige Glied zuriickgehalten wird. 

50. Verwendung einer interkorporellen Spinalfusions- *o 
vorrichtung nach Anspruch 49, zur Hersteilung ei- 
nes Medikamentes zur interkorporellen Spinalfusi- 

on in einem Sauger. 

45 

Revendications 



une substance minerale particulaire dont les 
particules ont un diametre moyen d'au moins 
0,5 mm et qui est encastr6e dans ledit materiau 
matriciel spongieux resorbable, ladite substan- 
ce minerale particulaire etant utilisee dans une 
proportion en poids d'au moins 4: 1 par rapport 
audit materiau matriciel spongieux resorbable 
de fagon k fournir un support pour une crois- 
sance interne de la masse osseuse en presen- 
ce dudit facteur osteogenique. 

2. La composition spongieuse k activity osteogenique 
selon la revendication 1 , dans laquelle ladite subs- 
tance minerale particulaire est presente dans une 
proportion en poids d'au moins 10: 1 par rapport au 
materiau matriciel spongieux resorbable. 

3. La composition spongieuse k activite osteogenique 
selon la revendication 1, dans laquelle ledit facteur 
osteogenique comprend une proteine morphoge- 
netique osseuse, une proteine de mineralisation 
LIM ou une sequence nucieotidique codant pour 
une proteine morphogenetique osseuse ou une 
proteine de mineralisation LIM. 

4. La composition spongieuse a activite osteogenique 
selon la revendication 1, dans laquelle ledit mate- 
riau matriciel spongieux resorbable contient du col- 
lagene. 

5. La composition spongieuse k activite osteogenique 
selon la revendication 3, dans laquelle ledit mate- 
riau matriciel spongieux resorbable contient du col- 
lagene. 

6. La composition spongieuse k activite osteogenique 
. selon la revendication 1, dans laquelle ladite subs- 
tance minerale particulaire est s6lectionn6e parmi 
un groupe consistant en des particules osseuses et 
des ceramiques de phosphate de calcium syntheti- 
ques biocompatibles. 

7. La composition spongieuse k activite osteogenique 
selon la revendication 6, dans laquelle ladite subs- 
tance minerale particulaire comprend du phosphate 
biphase de calcium. 



1 . Une composition spongieuse k activite osteogeni- 8. La composition spongieuse k activite osteogenique 
que utile dans I'induction d'une nouvelle croissance selon la revendication 7, dans laquelle la porosite 

osseuse chez un mammifere, qui comprend: so dudit phosphate biphase de calcium est de 50 % au 

moins. 

un materiau matriciel spongieux resorbable; 

9. La composition spongieuse & activite osteogenique 
un facteur osteogenique, ledit facteur osteog6- selon la revendication 8, dans laquelle ladite subs- 

nique etant incorpore dans ledit materiau ma- 55 tance minerale particulaire comprend des particu- 
triciel spongieux en une quantite qui acceiere les osseuses. 

la vitesse de resorption dudit materiau matriciel 

spongieux chez un mammifere; et 10. La composition spongieuse k activite osteogenique 
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selon la revendication 9, dans laquelie lesdites par- 
ticules osseuses sont des particules osseuses cor- 
ticales. 

1 1 . La composition spongieuse k activity osteogenique 5 
selon la revendication 1 , qui est constitute de 95 % 

en poids au moins de ladite substance minerale 
particulaire. 

1 2. La composition spongieuse k activity osteog tnique io 
selon la revendication 1 , dans laquelie ladite subs- 
tance minerale particulaire possede des particules 

de dimensions moyennes comprises entre 0,5 mm 
et 5,0 mm. 

13. La composition spongieuse a activite osteogenique 
selon la revendication 1 , dans laquelie le substance 
minerale particulaire poreuse possede des particu- 
les de dimensions moyennes comprises entre 1 mm 
et 2 mm. 

14. La composition spongieuse k activity osteogenique 

selon la revendication 1 , dans laquelie ledit facteur 
osteogenique est une proteine morphogenetique 
osseuse. 25 

15. La composition spongieuse k activite osteogenique 

selon la revendication 14, dans laquelie ladite pro- 
teine morphogenetique osseuse est une proteine 
recombinante humaine. 30 

1 6. La composition spongieuse k activity osteogenique 

selon la revendication 15, dans laquelie ladite pro- 
teine morphogenetique osseuse est BMP-2 ou 
BMP-7. 35 

1 7. La composition spongieuse k activite osteogenique 
selon la revendication 16, qui comprend egalement 
un facteur osteogenique stimulant s6lectionn6 par- 

mi le groupe consistant en un autogreffon de moelle *o 
osseuse, un allogreffon de moelle osseuse, le fac- 
teur de croissance transformant (3, le facteur de 
croissance fibroblastique, le facteur de croissance 
derive des plaquettes, le facteur de croissance ana- 
logue & I'insuline, la (3-microglobuline et des sterol- *5 
des. 



triciei spongieux chez un primate; et 

une substance minerale particulaire dont les 
particules ont un diarrtetre moyen d'au moins 
0,5 mm et qui est encasttee dans ledit materiau 
matriciel spongieux resorbable, ladite substan- 
ce minerale particulaire etant utilisee dans une 
proportion en poids d'au moins 4: 1 par rapport 
audit materiau matriciel spongieux resorbable 
de fagon k fournir un support mineral maintenu 
suffisamment longtemps pour assurer une 
croissance interne du tissu osteoide au niveau 
du territoire ou ladite composition spongieuse 
est implantee. 

1 9. La composition spongieuse k activite osteogenique 
selon la revendication 1 8, le primate etant un etre 
humain. 

20 20. Utilisation d'une composition osteogenique spon- 
gieuse comprenant: 

un materiau matriciel spongieux resorbable; 

un facteur osteogenique qui stimule les osteo- 
blastes et les osteoclastes, ledit facteur osteo- 
genique etant incorpore dans ledit materiau 
matriciel spongieux en une quantite qui acce- 
tere la vitesse de resorption dudit materiau ma- 
triciel spongieux chez !e primate; et 

une substance minerale particulaire dont les 
particules ont un dianrtetre moyen d'au moins 
0,5 mm et qui est encastree dans ledit materiau 
matriciel spongieux resorbable, ladite substan- 
ce minerale particulaire etant utilisee dans une 
proportion en poids d'au moins 4: 1 par rapport 
audit materiau matriciel spongieux resorbable 
de fagon k fournir un support pour une crois- 
sance interne de la masse osseuse en presen- 
ce dudit facteur osteogenique; 

dans la fabrication d'un medicament indique 
dans I'induction de la croissance osseuse chez 
un primate. 



18. Une composition spongieuse k activite osteogeni- 
que efficace dans I'induction d'une croissance os- 
seuse nouvelle chez un primate, comprenant: 

un materiau matriciel spongieux resorbable; 

un facteur osteogenique qui stimule les osteo- 
blastes et les osteoclastes, ledit facteur osteo- 
genique etant incorpore dans ledit materiau 
matriciel spongieux en une quantite qui acce- 
tere la vitesse de resorption dudit materiau ma- 



21 . L'utilisation selon la revendication 20, dans laquelie 
ladite substance minerals particulaire est presente 
dans une proportion en poids d’au moins 10: 1 par 
rapport au materiau matriciel spongieux resorba- 
ble. 

22. L'utilisation selon la revendication 21 , dans laquelie 
ledit facteur osteogenique comprend une proteine 
morphogenetique osseuse, une proteine de mine- 
ralisation LIM ou une sequence pucteotidique co- 
dant pour une proteine morphogenetique osseuse 
ou une proteine de mineralisation LIM. 
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23. L'utilisation selon la revendication 20, dans laquelle 36. (.'utilisation selon la revendication 20, le primate 
ledit materiau matriciel spongieux resorbable com- etant un etre humain. 

prend du collagene. 

37. L'utilisation selon la revendication 20, dans laquelle 



24. L’utilisation selon la revendication 22, dans laquelle 
ledit materiau matriciel spongieux resorbable com- 
prend du collagene. 

25. L'utilisation selon la revendication 20, dans laquelle 
ladite substance minerale particulaire est seiection- 
nee parmi le groupe consistant en des particules 
osseuses, une ceramique de phosphate de calcium 
synthetique biocompatible et des melanges de 
ceux-ci. 

26. L'utilisation selon la revendication 25, dans laquelle 
ladite substance minerale particulaire poreuse 
comprend du phosphate biphase de calcium. 

27. L'utilisation selon la revendication 26, dans laquelle 
la porosite dudit phosphate biphase de calcium est 
de 50 % au moins. 

28. L'utilisation selon la revendication 20, dans laquelle 
ladite substance minerale particulaire comprend 
des particules osseuses. 

29. L'utilisation selon la revendication 28, dans laquelle 
lesdites particules osseuses sont des particules os- 
seuses corticales. 

30. L'utilisation selon la revendication 20, dans laquelle 
ladite composition spongieuse £ activity osteoin- 
ductive est constitu6e de 95 % en poids au moins 
de ladite substance minerale particulaire. 

31 . L'utilisation selon la revendication 20, dans laquelle 
ladite substance minerale particulaire presente des 
particules de dimensions moyennes comprises en- 
tre 0,5 mm et 5,0 film. 

32. L’utilisation selon la revendication 20, dans laquelle 
ladite substance minerale particulaire poreuse pre- 
sente des particules de dimensions moyennes 
comprises entre 1 mm et 2 mm. 

33. L'utilisation selon la revendication 20, dans laquelle 
ledit facteur osteogenique est une proteine morpho- 
g6netique osseuse. 

34. L'utilisation selon la revendication 33, dans laquelle 
ladite proteine morphogenetique osseuse est une 
proteine recombinante humaine. 

35. L'utilisation selon la revendication 33, dans laquelle 
ladite proteine morphogenetique osseuse est BMP- 
2 ou BMP-7. 



s le territoire concerne est la colonne vertebrate dudit 
primate. 

38. L'utilisation selon la revendication 37, dans laquelle 
la croissance osseuse est induite pour produire une 

io fusion spinale. 

39. L'utilisation selon la revendication 38, dans laquelle 
ladite fusion spinale est une fusion spinale entre 
des corps vertebraux. 

15 

40. L'utilisation selon la revendication 38, dans laquelle 
ladite fusion finale est une fusion spinale postero- 
laterale. 

20 41 . L'utilisation selon la revendication 38, dans laquelle 
ladite fusion spinaie inclut une fusion entre les apo- 
physes transverses de vertebres adjacentes. 

42. Une composition spongieuse k activity osteogeni- 

25 que.pour ('induction d'une croissance osseuse nou- 

velle chez un primate, comprenant: 

un support consistant essentiellement en une 
matrice spongieuse resorbable dans laquelle 

30 un substance minerale particulaire est encas- 

tr£e, ladite substance minerale particulaire 
etant pr^sente en une quantite qui correspond 
k 95 % en poids au moins dudit support; et 

35 un facteur osteogenique. 

43. Un dispositif spongieux implantable hautement mi- 
neralise consistant essentiellement en une matrice 
spongieuse resorbable formee de collagene et 

43 d'une substance minerale particulaire biocompati- 
ble encastree dans ladite matrice, ledit dispositif 
etant compose de 1 % k 3 % en poids de collagene 
et de 97 % k 99 % en poids de la substance mine- 
rale particulaire biocompatible. 

45 

44. Le dispositif selon la revendication 42, dans lequel 
la substance minerale particulaire biocompatible 
comprend des particules osseuses. 

50 45. Le dispositif selon la revendication 42, dans lequel 
la substance minerale particulaire biocompatible 
comporte une c6ramique de synthese. 

46. Le dispositif selon la revendication 44, dans lequel 

53 le materiau ceramique contient une c6ramique de 

phosphate de calcium. 

47. Le dispositif selon la revendication 45, dans lequel 
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la c^ramique de phosphate de calcium correspond 
au phosphate biphase de calcium. 

48. Un implant ost6og6nique comprenant: 

5 

un support matriciel resorbable contenant de 1 
% k 3 % en poids de collag&ne sous une forme 
spongieuse et de 97 % k 99 % en poids d'une 
substance minerale particulaire biocompatible 
encastr6e dans ledit collagfcne; et io 

un facteur osteogenique. 

49. Un dispositif de fusion entre les corps vertebraux, 

comprenant: is 

un element porteur d'une longueur permettant 
son insertion entre deux vertebres adjacentes; 
et 

20 

une composition selon Tune quelconques des 
revendications 1 -1 9 et 42-48, maintenue par le- 
dit element porteur. 

50. (.'utilisation d'un dispositif de fusion entre les corps 25 
vertebraux selon la revendication 49 pour la fabri- 
cation d'un medicament produisant une fusion des 
corps vertebraux chez un mammifere. 



30 



35 



40 



45 



50 




14 




EP 1 150 726 B1 




15 



r§Li 



